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Piggyback I: UV Camera
A wide-angle lens was acquired for photograpi.ay of the Milky Way and for

a reconnaissance of the sky at 2200 A. The uv le;s has a l-inch opening and
15 x 22° field. It was provided by Dr. A. Bogges; III of the Goddard Space
Flight Center through the courtesy of Dr. A. B. Meinel of the Steward Observa-
tory. The lens was mounted on a Nikon camera body, and one of Mr. Pellicori’s
filters, at 2200 3, was installed. Tests were made of the performance under
envirommental conditions and with a variety of films, I O - UV film was
adopted. A second Nikon body was purchased as a standby or, when not needed as
a spare for the UV, to be used for identification in blue light (blue-corrected
lens, blue filter, Tri-X film).

The camera has 90 mm focal length and the photographic resolution therefore
is about 1 arcminute. Ideally then the camera should be flowm on the POLARISCOPE
28-inch which provides better than 1 arcminute stabilization (peak to peak, dur-
ing several hours of cperation}. On the NCAR gondola, that has stabilizatiom to
£1/3°, we can, however, make a first reconnaissance with short exposures. Both
cameras are mounted on one side of the polarimeter and the exposures are commanded

individually through the NCAR comsand package.

Piggyback II: IR Detector

Dr. Frank Low provided a Germanium bolometer, cooled with liquid helium,
and associated electronics. His package was mounted on the other side of the

polarimeter and the output is transmitted through the NCAR telemetrv packase.
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Low's experiment is to measure the background radiation in varicus direc-
tions and, hopefully, obtain the temperature of the universe. The singular-origin
of the universe ("big bang" theory) would be followed by a decreasing temperature
that presently has reached about 3.5°K (R. H. Dickeset al., Astrophys. J. 142,
414, 1965). Low's detector has an effective wavele.:igth near 2 mm, which is ideal
for detection of 3.5°K as the maximum of the black body curve occurs near 2 sm.
However, here again, this experiment is only in the reconnaissance stage. The
theory is uncertain as, for instance, the radiaticn may not be cocmparabie to
that of a black body. The greatest experimental hurdile appeax;s to be the radia-
tion of the earth's atmosphere. The high altitude of our present flights (116,000
feet), therefore, is ideal for Low's experiment. We shall in future flights go

higher yet.

Launch Attempt of 135 September 1965

Once per month we usually have a limited window availaeble for lsunch. The

pri_mary experiment is lurnar polarimetry, and appreciable polarization of the mocon
occurs between 40 and 140 degrees phase. The smaller crescents cccur when the
moon is up in the daytime which is, because of scattered suniight, prohibitive to
the moon tracker and to the UV detectors. The phase range for suitable flight
therefore is limited to 40-100° phase. In order to have the smallest ozone ex-
tinctions the moon must be high in the sky and certain occasions of 40-100° phase
are thereby eliminated. (In fact, we often have the moon so high that during
part of the planned flight the moon is behind the balloon.)

A suitable window occurred September 13 - 18, 1965, and Bishop, Gehrels,

Harber, Low, Pelliicori and Shipley, went to Palestine with all the equipment. The



Y -

-3 . - -

¢
telemetry trailer was peositioned 200 miles downwind, st Broawmwood, Texaa, with
Gehrels end Pellicorf in charge. On 15 September at about 6 p . m., a calm in
the ground winds occurred and ide bslicon was iaflated. However, just before
the plamned lauuch, 8 sudden gust of wind twisted cthe balloon and tore it.
During the remaining nights of the window the veafher in Texa: was not suitshbie

for flight. ’
]

Preparations for Next Flight

We arxe presently working ou additional checks snd on a decrease of the
weight of the systems. Low can save a few pounds, a&nd improve his detector/
chopper arrangement somewhat. An {mproved bhattery srrangemen’ a2llows & seving
of 25 ibs. As the 28-inch POLARISCOPE system is in the envir rmeptsl cherbe:
of Hughes Aircraft Corp., it iz convenient tc subject the prisrimeter also t¢
another environmental prefile.

The next window occurs Novewber 11 ~ 156, 1965. The launch is presently
planned, with a 4 mf{. cu. ft. balicen, from Litehfield Park near Fhoenix, Arizimas.

The second ground :ztation wili be positioned near Ei Psso, Tewss

VOYAGER Propossal

A propcsal is being written te have 3 version of the present polarimere:
flown on VOYAGER 1971 tc Mars On the way tc Mars we wish tu intercomparz tha
earth and Mars. Around Mars the polarimeter would remsin in orbit, and ne: ta
on the entry capsuie. The propaosed photupoisrimetry is an exrension of ¢
ground-based and beslloon-borne studies of Mars. The proposal will be subm'trs
to BASA by 19 November 1965.

At the end of this contract year, we thsnk the Ratfonzi Asropautics sad

Space Administration for comtinued support of our efforts.

Tom Gehrels
31 October 1965
Tucson, Arigonas



